Polymerase chain reaction inhibition assay documenting the amotosalen-based photochemical pathogen inactivation process of platelet concentrates.
The INTERCEPT Blood System (Baxter Healthcare Corp.) for platelets (PLTs) uses amotosalen-HCl (S-59) in conjunction with ultraviolet A (UVA) light to inactivate contaminating pathogens by modifying the nucleic acids of pathogens. The success of this photochemical treatment (PCT) process can be documented indirectly with a high-performance liquid chromatography assay measuring the photodegradation of amotosalen and measurement of the UVA light dose delivered by the illumination system. To develop an assay that documents the success of PCT directly on the effector molecule DNA, the effect of PCT on PLT-derived mitochondrial DNA (mtDNA) was examined. mtDNA-specific polymerase chain reaction (PCR) assays were tested with regard to their susceptibility for PCT, their reliability in terms of PCR performance, and the absence of polymorphic sites in primer hybridization loci. Suitable PCR amplification targets were found in the regions of 16S rDNA, cytochrome c oxidase I, and cytochrome c oxidase III of mitochondria. Amplicon sizes between 868 and 1248 bp gave consistent signals before PCT and complete inhibition of the PCR signal after PCT. Amplicons of less than 300 bp were found to be transparent to PCT. Based on PCT-mediated mtDNA modifications in PLTs, a PCR inhibition assay was established with a large amplicon documenting the success of PCT and a small amplicon serving as an internal control.